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NMReDATA and repo-
sitories – making NMR-
derived data accessible
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www.nmredata.org
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Current situation

● Constant progress in NMR methods

● Better resolution, better spectrometers, new 
experiments, better processing

● Storing and sharing data is lagging behing

● Repositories and databases are one aspect (see ID 
NMR, NFDI4Chem etc.)

● NMReDATA deals with formats

● Together the FAIR principles can be implemented
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FAIR principles

A “set of community-developed guidelines to ensure that 
data or any digital object are Findable, Accessible, 
Interoperable and Reproducible. Distinct from peer 
initiatives that focus on the human scholar, the FAIR 
principles put a specific emphasis on enhancing the 
ability of machines to automatically find and use data or 
any digital object, in addition to supporting its reuse by 
individuals. Standards for the description, interoperability, 
citation etc. are at the core of these principles.“ 
(fairsharing.org) 
Wilkinson, M. D., M. Dumontier, I. J. Aalbersberg, G. Appleton, M. Axton, A. Baak, 
N. Blomberg, et al. 2016. “The FAIR Guiding Principles for scientific data 
management and stewardship.” Scientific Data 3 (1): 160018. 
doi:10.1038/sdata.2016.18. http://dx.doi.org/10.1038/sdata.2016.18.
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FAIR principles

● FAIRsharing.org is a resource based on the FAIR 
principles, but it is not the same

● For me, Findable and Accesible are mainly about 
repositories, whereas Interoperable and Reusable 
need formats

● This is a definition of good practices in handling of 
scientific data. Recently, there is a lot more 
attention for this area. How far are we in NMR?

● NMReDATA can be the choice for this in NMR
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Findable

To be Findable:

● F1. (meta)data are assigned a globally unique and 
persistent identifier

DOIs are the choice here
● F2. data are described with rich metadata (defined 

by R1 below)

Do we have an agreement on metadata in NMR?
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Findable

To be Findable:

● F3. metadata clearly and explicitly include the 
identifier of the data it describes

That‘s easy
● F4. (meta)data are registered or indexed in a 

searchable resource

That is one of the tasks of a repository
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Accesible

To be Accessible:

● A1. (meta)data are retrievable by their identifier 
using a standardized communications protocol

A repository should  offer that option
● A1.1 the protocol is open, free, and universally 

implementable

Internet infrastructure can be used for this
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Accesible

To be Accessible:

● A1.2 the protocol allows for an authentication and 
authorization procedure, where necessary

Protection of data before publication/patent is 
important

● A2. metadata are accessible, even when the data 
are no longer available

A repository should do that – institutional 
repositories do not necessarily do that
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Interoperable

To be Interoperable:

● I1. (meta)data use a formal, accessible, shared, 
and broadly applicable language for knowledge 
representation.

This is offered by NMReDATA
● I2. (meta)data use vocabularies that follow FAIR 

principles

● I3. (meta)data include qualified references to other 
(meta)data

Metadata needs standards
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Reusable

To be Reusable:

● R1. (meta)data are richly described with a plurality 
of accurate and relevant attributes

● R1.1. (meta)data are released with a clear and 
accessible data usage license

● R1.2. (meta)data are associated with detailed 
provenance

● R1.3. (meta)data meet domain-relevant community 
standards

This is what a good NMR data format should do
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NMReDATA - technical
● NMReDATA is based on the 

sd file format

● Tags contain information 
about spectra

● Human and machine 
readable

● A wide variety of information 
can be recorded, e. g. peaks, 
ranges, shapes, coupling 
constants… basically 
everything you would see in 
an annoted spectrum
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NMR record - technical
● Combines NMReDATA with raw data in a zip file

aaa

Author
Institution
License
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Validation and review

● Validation and review is part of the format

aaa

OPEN

J
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Certification

● A method to sign (parts of) an NMReDATA file

● Can be used by software to give a quality 
assurance

● Uses public/private key to ensure authenticity

● Not yet fully specified

● Related to the issue of versioning
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Goal

● Have the raw data and all annotiations in one file

● With validation and certification

● Use this for electronic workflows in labs, publication 
process and for data exchange in software 
packages
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Software support
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The end

● Acknowledgements to all collaborators in ID NMR 
and other projects over the years

● We will have a symposium at SMASH

● The complete revamp of nmrshiftdb2 is on its way

● I am always happy to work on NMR-related 
software projects

             Questions?
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